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Intr oductio n
h r efle ctio n ofchange in kind, qu andty andqu alityofinfor m atio n n e edd fo rde cision
m akers and policy plann ers, U N E P thr otlghits ne w Envir o n m e nt Asses s m e nt Progr am m e
which includesG E M S(Glob al Environ m ent M onitoringSystem), GRID.(Glob al Res o urc e s
Info rm atio nDataba s e),SoE(theState of the Environ ment unit)a nd UN system - wide Earth-
W atch Coo rdination, fo c u s esm o r e on the n e ed and c apabnide s of its u s e rs. As e nvis aged in
Age nda2 1of U NCE D for the n ed of e nhanced acc e s sibilty ofintegr ated e n vir o n m e nt and
de velopm entinfo rm ation and enl1 an C ed natio nalcapaclty tO deal wi ths uch in form ation in
de cision m ak ing and policy setti ng, U N EP has foc us ed its atte ntion to provide the w orld
c om Ⅱチunity wi th irnpro v ed ac c es sto m emigfu1e nvir o npen tal data andinform ation, and t o
help ln Cr eaS ethe c apac lty Ofgo v e m m entsto tlSe e n Ⅵ∫O n mental in fo r m ation for decision
m aking and actio n planning fo r sqs tain able h m an de v elopm e71t. T he program me has fou r
progr am m e c o mpo n ents n am ely ass e ss m e nt a repor hng, data and in fo rmation m anagem e nt,
c apa citybuildingands er vicing and U Nsyste m
- wideEarthw atchc o o rdin atio n.
h lin e wi thabove goals, U N E P Envir o n m e nt Ass es s m e n tPr ogr amrn efor As ia and
Pa ci丘c (U N E P E A P- ), hasbe e ninvolving h v arious undertakings including the
lL皿d
Co ve rAsses sm e nta nd Monit onng ofselected c o untrie sin the regi o n.
T he Pr ojecta ndits Ratio nale
Hu m an in duced land c ove r change o c c urring at an unpre c edented ra te a nd scale
particula rly that of fo r e st c o v e r cha ngeis one of the m ajo r e nvir on m ental c o n c ern in the
r egl O n. Su ch change s c o ntri buteto w ards the chaI鳩e inclim ate and c o n v ers elythe e c o sytem
is subjec tedto the changinge nvir o n m e ntalc ordi丘onsL An a c c urate and up-t o- dateinform a也on
bas e o nthe status a nd changepattern of land c o verdyn amic s at rpul d-level(n ado n札 region al
and glob al)is pre- reqtlisite for the sustain able m a n age m e nt of n atur al r e s ourc e s a spolicy
de cisions are m ade atdifferentlevels and is stw s a ndpriorities v a rya c c o rdingly(Fig. 1).
Fi.1 M d
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Info r n atio npertainingtc- the pre>s e nt stattlS Ofland c o ver, their change pattern s and
ide ndflC atio n of driv ngforc e sfo rthe cha nge ar ela cking inrn a Ey Asian a nd Pa cific c o untrie s.
T he umde rlyingr e as ons ar e muldfariotlS a ndar e c o untryspe cific. Existingland c o v e rdata, if
any, te ndt obe s e ctori al in n atur e and v aryinpn m arydat a s our c es, their classificatio n syste m s
and dataform ats and are often static a nd n o n-spatial. A c o nsolidated a ndha - o nized effo rt to
c o m eup with the inform atio ntldliz ng thelate ste chnique s of R Sand GISw asla cking･
A ddido nal1y, an inte re st a nd lle ed for the better andtim elyinfo rm atio n as an Input tO the
de cisio nm aking pro c e ss e sis eve rin c r e asing.
O bjectives/Sc ope
n e objectives of thepro)e ctincludes:
11 Regtla r as s es sm e nt and m oni工Oring of m ajor l皿d c o v er type sinthe region using
Rem oteSensingandGISte chnology･
2･ ･T hrough regularTonitoring･ ide ndfy
‥
ho t spo t
”
a reas(ar e as u ndergoing m ajorland
c over transfo rmatl O nS)for detailed investigation tL Sing highre s oludo n s atellitedata
s up ple 皿e nted by 丘eldv erific atio n. The inform atio n c a n a c t as a n
…
e rly w a m lng
syste m
”
topn oritiz e and dir e ct the s c arc e r e s ou rc e sfo ra ctio nplan_
3･ Develop m ethodological guidelin es and the c apaclty OfparticIPatlng CO u ntrie swi th
to ols such asim ageproce s s mg a nd GIStraJISferte chn ologyto the c otmtrie sto make
them selfr elianton their regtlar as s e ss m e nt and m o niioringe x er cis e.
4
.
Ultim ate roles of血eEAP- APareto c o mpile and analyz etim e s erieslandc o v e rdata at
die r egionals cale.
T be pr oje ct c u rre ntly covers eleve n c o u ntrie sviz. Pakistan , India, Ir an, Sri Lanka,
Nepal, China･ B angladesh, Bur m a･ Lao s, C ambodia a nd V ietn am ･ The following m apsho w s
the co v erage ofpr es e ntproje cta r e a s(Fig- I).
The a n alysis ofthedataforPakista n 弧d SdLa nkais o n-going. In c a s e of Chin a,India
a ndlr an, e xpe rts
'
fr o mthe s e c o u n甘ie swi 11 be invitedtothe E AP- A P and al1 thepr o c edtlr e S
wi ll be dis ctlSed and exer cis ed･ On their return, they a一e expe ctedto do the s am e ex rcis es
targeted fo r1996. T he pre s e ntpape rs urnm adzesthe experie n cegain ed fro mw o rkin the six
c ountrie sviz･ B anglade sh, Bt m a, C ambodia, LA DP.D.R. , NepalandVietn am .
WhyNOA A A V E R R ?
Amo ngs e v eraltype s ofs atellitedata a vailable, NOA A A V H R R da tahasbee n s el cted
p血 a血ybecatlS e Of itshighte mporalr es olution, low data voltm e and low c o stc o mparedto
highre solutio n s atellitedat a such a sLa nds ata nd S P O T.
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Fig･ 2 Lo c atio n M apS ho wingCov e rage of dle P bject
(shadedc ou ntries c orre spondstoPr oje ctAre a)
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Persiste nt cloud co v e rthr ougho utthe ye aris a m ajor hindr a n c efor operatio nal 1and
c over m o nitoring oァerthetr opic s･ Du eto the highternpo ralres olution ofA V m R data, the
probabnity of a cquiring clo ud fre eim agein cr e a s e s･ The ady ent of RAD A Rte chn ologyin
re m o te sn singhasputfo rw ard s o m ehighexpe c tado nsdu eto their ow ns ou rce ofene rgyfo r
s ensing and allw eathe rc apability, how e v e r, s u chtechnologyn eeds furthe rimprove m e ntfor
operationalus e･ Co n sidering the s efa cts, it s e e m sthat A Ⅵi R Rwnlre main the only viable
s ou rc e of in fo - atio nfo rland c ove r1710mitorlng Over
■
alarge are a, atle as tfor the n extfew
years･ T he following table high1ights the adv antages and dis adv antage s of NOA A A V Hl u
data.
Table1.0A dv a ntage s a nd Dis adv a ntages ofNO A AA VfIR I王R P T Data
Adv a nta e S Dis adva n eS
l･ SynoptlC C OVe r age and he n c elow data
volu m e
2･ Highradio m etric r e s oltldon(10 bit)
31 Relativelylow co st(Fre e!, only hand 血g
cost)
4･ Twiced ailyc ov erage and he n c ehigh
ossibilitie sof ha vin clo ud fre edata.
1･ Co a rs er s olutio n(1.1 km at the Nadir)
2･ Pr e-pro c e sslnglS也m e c o n stlm l ng
3･ T he m ethodologylS not W ellde veloped
4･ L A C data ha sh mitedcapabilityto re c ord
on -bo ard
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M ethodology
DataA cquisition
A nt)mber of A ⅥiR R H R PT and LA C dat aw ere acquired fro m differents ourc es
including N O A A N E S D IS(US A), E R OS Dat aCe n t er (U S A), N R C TCrh ai1and) and
S M A/S MC(C hin a). In ge n e r al tle astfour scene sfo r the har v est s e ason and fou rfo rthe
Su m m er S e as o nW e re a cquir ed for e a ch c o u n try c overingtw o 血n efr am es 19851 1986 and
1992- 1993. Af(em o o npassof NOA A-9 for 1985-1986a nd N O A A- ll for 1992-1993 w er e
selected forthe study.
P he n ologicalcharac teris tic s ofthe vegetado n and he n c ethe s easo nality w e reglVe ndu e
c o n sider ation inpr o c u血g the AV F R Rdata･ Basically data repre senbngtw o se a s o n sviz.
haJ V eStS e a s on aridst - ers e ason w ere s ele cted for each cot ntry･ Acq血払gs u m me rs e as o ndata
ha sits clea radvantage thatitfacintabs dis crimin 血 g de cidu o us and evergr en fore sts. T he
selecdon of thes edata s ets that e xhibitcoJnple m entaryinfo rma血 n w asfoundtobeinforrnadvein
dis tinguishingdifferentforestypes and als oindistinguishingforestfr o m agdcultu ral1ands.
Fig･ 2An Ove r vie w of MethodologytTs ed
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N OA A A V HR R H R P T data w er e a n alyzed tLSingPC E R D AS andI D RIS im age
pr oces sing s oftw a res･ Fu rther aJlalysis were perfor m ed in GIS (A R CnN F Os oftw are)
e nvir o n s･ In -ho u s esoftw ar ehasbe en writtenforthedo w nlo ading, bands ele ctio n. calibr atio n,
ge om etric c orre ction and clotld m ashing of A V tlRR data a spr e-pr o c ersslng StePS･ Fig･ 2
show stheflow chartof the m ethodolog yadopted.
Pre-pr oc esslng
A V H R R data pre-pr o c esslng mainlyc o n sited of:da ta extra c丘on a nd nois ere m oval,
r adiom etric calibration , ge om etric corre ction, and cloud m asking proced 耶 SI
T he H R PT LevelllBr ec eiv ed in pa cked form atw er ec onv e rted 丘om BILt oB SQ
for m at using aPPrOpn atepr Ogr am S･ The origin alradio m etric re s oltltio n of 10 bitp xelvalu es
w a sm mitainedbyllSlngtw obytesfor e a chpixel for al1 5chan nels. T hebad/noisy be s w er e
than ide nti ned byvis ual in spe ction ofe a ch chan n elofanim age, A nstlCh baunoisylin e sw er e
m arked asbeinga r ea s of
”
n odata‖ byassign mg zero values,
Radio m etric calibrado n w er perform ed bas ed on the pr o c edu re s o utlin ed by
Europe a nSpac eAge n cy(ES A)H andbo ok orL
”S H A R P L E V E L12 :Developm e ntPr o c edu r e s
and Fo rm at Spe cific atio n s
‖
a nd by NOA A Te ch mical Me m o ra ndu m N ESS107o n
”
Data
Extra ctio n a nd Calibr atio n of TIROS- N /N O A A Radio m et rs
I.
.
Du eto thelack ofre adily available ahl O Spheric da tain So uthadd Sotlth East Ada
atm o spheric c orr e ctio n w as n otperfo r m ed. Be side s, althotLghsever alpo ssibleappr o a che sfor
the c o rre ctio n of w ater v apo r abs o rptl O n and a e r o s ols c attering exist, ther eis pr e sendy.
no
agre em ent o n an ac c eptable m ethod for atm o sphe ric c o rr e c丘o n s. So m e m ethods n e ed furthe r
validation anda r efarfr om stmightfo r w ard(IG B P,1992).
T he bi-dire ctionalr eflectance effe ct c allS ed by the vie wing ge o m etry and su rfac e
angular anis otropy als o affe cts the AV H R Rchan nels l and 2(Gtltm an 190)･ The bi-
dire c丘onaleffectdepends upo nthe v egetationtype a nd c ould differ r om o n etypeto an other･
h o rderto c o rre ctthe effe ctofvie wingdire ctio n･ angular c?rre ctions shod d be de v eloped for
differ e nt v egetatio n types a nd differ e nts e as o ns･ Ho w e v er, Im age stake n atlarge vie w a ngles
(off- n adir view s) which 血11at the e xtre me of the s c a nline w as e x cltlded a nd thus, s u ch
effects
,
du e to ah O Spheric sca te ring 弧d abs orptiorl, and viewing ge o m e廿y, ar epa rdy
I?duc ed.
A tw o step pr o c edu rehasbe e n tlS ed fo rthe ge om etdc c o rre ction of A V B R R im age s.
The im age s w e reflrSt re Sa mPled to a refr ence m ap proje ctio n bas ed o nloc atio ndata
ge n erated by orbital m odel n avigatio n a nd then furthe rco rre cted by a linearfirst O rder
rectific ado nba s ed o ngr o undc o ntr olpoints･
Interactiv evisualcloud m a shing pr o c edu r ewastlSedtoidendbTthethreshold valu efor
clouds. Us e ofsu ch an inter acdve clotlds c ree ning prO C edtlr epr o v edto be highlyeffe ctiv e in
re m ovingthe clouds withoutlo slng us eful data.
Fina11y, co un try m asks w asge n erated byrasterizingthe v ectorbo undaries of the study
area obtain ed forn the W orldData Bank II.
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Cla s si丑c atio n
Un stlPe rvis edclas sific a血 n w asperfo r m edfono w edbyinteractinglabe血g･ Se c o ndary
inform atio n w er efuny u血 2X:d 血ring the analysis. Field trips we re o rgmized to colle ct
s eco ndarydata a nd fo rre s ults validatio n.
Resd ts a nd DisctLSSio n s
La nd Cov e rAssess m ent
The u血ty of A V H R R 日R p T data fo rdis cri minating and delineating of m ajorland
c o v erty pesprovedtobepro mising. Land c ove r m aps of 1992/3 a nd1985/86 w e reproduced
fo r e a ch c ountries a cc o mpa nied wi thc o u ntryr epo rt, thelaterisin thepro c ess ofpublic ation･
M ajorland co ver q,pesdis c e rned w ere forest, cr opla nd, gras sland, m a rshe s, barre nland,
shnlbland, sav an nas, rock, snow and w aterbodies. Fo r esthave be e nfurther s ubdiv dedinto
e vergre en, de ciduot]s and m angrovefo rest. Co untry specific va血tio n sin s ele ctingthe classe s
and details w ere no tedtobe ofpr ac ticalus e. Fo r exa mple, Bo r odcein Banglade sh hasbe e n
cla ssified as a s epa r ate clas s.
Thefollow hgobs e rvation sw er enotedregardingtheLandCo v er clas siRc ation syste m s.
I. T he contr astbetw e e n･fo rest and D o n-fo r est ar e as w a sdistinc tintheim ages acquired
･ durinBthehar v est s ea s o n･ h th is s e as on mtlCh of the agric ulttlralcrops, predo minandy
dc ein this regio n, is beingha rv e sted_ Ho w e v er, the reis pr oble m of dis c血 inatlng
e v ergre e n and de ciduo u sfo re st at this dm e. To avoidthis pr oble m, im agestake n
during 血e st m er s e as o nw e r eutili裾d to dis cri min ate e v ergre e n and de cidu o tlS
fo r es t･ By c o mbiming these results, impr o v e m ents in the re sults w er a co mplished.
This cle arlyde m o rLStrate Sthe us ef血 e s s of m ulti-te mpo rals atellitedata.
2.
3.
Itistobe n oted herethatthehar v e st e as o n a nd s u m m erse as on varies s止ghdya m ong
the s e c o u ntrie sI Fo r 既 aLlple, ha m est s e as o nfo rric e exte nds tiptO De c ember in the
c as e of V ietnam a nd up t o M 打 Ch in 血e c a s e of Banglade sh T her efor e, s e ason
s ele ction should be c o n sidered car efully. T his variatio nins e a s o n c auses v ariatio nin
theP he n ologicalcha r act eristic s of 血e vegeta血 n a ndin the.c ropplngSyste m.
Mangrovefo re stin the StmdarBan po s s es s e s ave rydistin ct slgnat町 etObe clas sirled
as a s epar at e clas s. Sm aller patche s of m angr ovefo re st in Bur m a and Vietn am w e re
als odetected･ Sw ampfore st oTl the other hand pos s e s s es a u n lqueide ntity and has
be e n clas sified as s epar ate chs sI Dtle t Othe differ en ce inPhe n ologicalchar a cteris tic s
of the vegetado n a nd their c o rre spo nding tmique signattlre, S everal foresttype s we re
dis cdminated wi tha r e a s o n able a c ctlr a Cy.
Itis v e rydifrLCtlt to dis血guish fo r est and s o m e othe rvegetatio ntype s s u ch a ste a
ga rde nsin Ba nglade sh s野 Ctral1y withoutthe helpofs e condary info rTnation. W i血the
help ofan cinaryin fo rm atio n a nd G ISa sa to ol,itispossibleto cla s sifyita sa separ ate
cla s s. Pla ntaio ns are a sles sthan the re s ollltion of A V H R Rdata w ere not able t o
discriminated in thepr es ent study neithe rtheBe ach fore sts o c cu rring 班 a n - w stnps
alongthe coasdin e s.
1 4 6 -
4. Shifhng c uldvadon, c onv ersion of forest to agrl m血 ral 1and, fore st 血e and
in discrimin ate fel丘ng a refo undto be the main re asonsfor the defor es ta丘on in the s e
c ountrie s･ Poptlatio npre s sures and the changeinc o n s u mption pa terns w e reidentiRed
a stw o detrim ental fa ctors c o ntribu ting to defore station･ Shifting ct血 vatio n is no
lo nger s u sminablepra ctic e･ Ex amples ofu nstlStainablety pes ofshif hgcul dvation c an
befo und innorthe rnLa o s andintheChittagonghimtr a cts of Ba皿glade sh･
5, A cle ardem ar c ation ofn ationalbo u ndarybetw e e nB anglade sh and h dia a nd
r
rhai1and
aJld La o s/Cambodia w a svistlalized du eto thedevoidofvegetation･h Banglade sh 皿d
TIlai1andside.
6. M o saic of for est and shif 血g c ultivated are a sin No rthe rnLa o sw ere in vis blein the
A V tIR R data be c a us e of its low re s olution. Sild arpr oble m w a s enc o untered in
discrimin atingsmal lpatche s offor e star e asin Viebam .
Cha nge Dete ctioJI
C hange in 1a nd c overha sbe e n attributed byv a riotl声r e a S O n S a nd tho se re a s o n s ar e site
specific･ Shiftingcd丘vation ha sbe e nide ntified as a m ajor c aus e offor e stde s■tru cdon which 由
promi?entin c ase of La o s and in theC hittagonghilltr a cts ofBangladesh･ Co nversio n of fo re st
t o agncultu ral 1and w asnotic ed 血m any c ountriesincluding the･ Te rair egl O n Of Nepal and
sotlthe m part ofBurm a, Co n v ersio n ofsw a mpfor estto otherla ndtlS e W er notic ed in the
Meko ngDeltain Vietn am.
Tbepatte rn ofc o nversion varie sfrom pla c etoplac e. n efollowingdiagra 皿 Show sthe
c o n v e rsio npatte m a nd its str o nglinkage sbetw e e nfo r estry a nd agric ultural1and. Altholgh
thereis a re clprOCalrelado n ship ofchangebetween closedfore st andopenfo r est, the change
fro m closed forestto open forestis m u ch, mtlCh higher than the changefro m openfo re st to
clo s ed for est･ Similar explan ationsholdtru efor othe rclas ses･
Fi C haJl atte rn showin str o link betw ee n for e str
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aTld a
且otSpotAreasIn v es也gadon
Once the ar eas where ther eis m ajorland c over lransfo m ation oc ctmizLg Caled
‥
ho t
spots
‥
a reidentiBed, the n extstepistoinvestigate the a r e ain detailu血g highre s ol血on
s atenite data. T he prim ary data s otlr C efo rhot spo t ar e adete ction is the highre s olutio n
s atellitedata stlCh asSPOT, L ands at a nd.E RS
-1_ Thr e e
``hotspot
”
a r e asha sbe e nide ntined
and is being analyz ed in Northe r nLa o s, Meko ng Delta a nd inC hittagong H皿 Tract of
B angladesh.
Co ndtwio n s and Reco m me ndatio n s
n e experien c egain ed s ofaril hstr atesboth thepo tentiala nd limitations of A V H R R
H R P T da tafo r n atio n ayr egionaltropical fore st as s e ss m ent and m o nito血g endeav ors wi 血血
the fr a m ew o rk of la nd c ove r-a s ses sm e nt a nd m o nito n ng pr oJe Ct Of U N E Pe nviro n m e nt
as s e s sm entprogr am m e fo rthe As ia and Pacific･ Fro m the studyfollowing c on clu sio ns alld
rec o m m e nda也ons c o nldm em ade.
1. T his exercis ede m onstrated that the NOA A ÅⅥiR R is a m ajo r S O urC e Ofinfor ma丘on
fo rLand c over a ss es sm enta nd m omitoring atthe m a cr o scale.
"Ho tSpot
”
打 e a B C Otl d
beidemi fied forfurthe rin v e s丘gation wi thighre s oltltion data a nd
-
Beldv eri fic ado n;
1
2. n e availability an
'dr e止abilityof glCinarydat aforthe analysis of A V m data a r e of
tltm OStimpo rtan c ein order to co m e tlP wi th better clas sific a:do n r e s ults. An alysis of
thedatabythelo cale xpertsde丘nitelyimprove sthepr e cisio n andquality;
3. A nu mbe r ofdata s ou rc e sfo r a cqu m ng anddis山btltingAV H R R databoth wi thinand
otltSidethe regio n W e r eide rlti丘edbt)Ia syste m aticdat a ar chivingisla ck ing;
4
. The a cqdsitio n of data should be do n e ca mfuny conside血g the pho n olgy and
stn lCtu r e Of thefo r estvegetation, s eas o nalitya nd agdcultu ralpr a ctic e sinpartic ula r;
5.
6.
Vario u sla nd c o v er cla BSific a丘on syste m s exists, a c o n s olidated and harm oni2X:d land
c ove r clas sific ation syste mfo rthepun) o s e of NOA A A Ⅵ耳R Rcla ssific a血on needs to
bedev eloped wi th the co ord ination ofcon cem lng agencie s;
Pr e-pro c e sslng Of NOA A A V H R R datais 血1e C O n S um1ng a nd tedio u s. Appr opriate
standa rdized m e an s andte chnique s n e eds todeveloped.
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Cambodia
･
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